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ABSTRACT 

 

Sandy soils are known to have low soil fertility level and less suitable for 

agriculture purposes. However, in Malaysia, the distributions of sandy soils are huge 

especially at the coastal area of Peninsular Malaysia. The soils in this area are locally 

known as Beach Ridges Interspersed with Swales (BRIS) soils. The characteristics of 

these soils include low percentage of clay content, high porosity, high leaching, low 

water retention and lack of soil nutrients which makes it less favorable for crops to grow 

and survive. As it covered a large area of coastal area of Peninsular Malaysia, 

government has now encouraged farmers to develop these soils mainly for agriculture 

purposes. Hence, a study was conducted to determine the physico-chemical properties 

and mineralogy of these soils which is by taking different soil depth of Rudua Soil 

Series as treatments. The study area was located in the Kelantan-Terengganu Coastal 

Plains, Peninsular Malaysia which is started from Bachok, Kelantan (in the north) to 

Merang, Terengganu (in the south). The Rudua Soil Series was identified and soil 

samples from four different soil depths were dug and brought to laboratory for further 

analysis. The physical properties, chemical properties and mineralogy identification 

analysis were carried out. The presences of light and heavy minerals in the soil were also 

determined. The results obtained show least different on physical properties as the sand 

contents were high. Whereas for chemical properties, the soils show an improvement. 

These are mainly caused by the application of fertilizer and additional of organic matter 

into the soils. As for the mineralogy identification, the minerals that are found in these 

soils are quartz, lepidocrocite, hematite, kaolinite, muscovite, microline, and variscite. 
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ABSTRAK 

 

Tanah berpasir adalah terkenal sebagai tahanh mempunyai tahap kesuburan tanah 

yang rendah dan tidak sesuai untuk tujuan pertanian. Walau bagaimanapun, di Malaysia, 

pengagihan tanah berpasir adalah besar terutamanya di kawasan pesisiran pantai di 

Semenanjung Malaysia. Tanah di kawasan ini adalah lebih dikenali sebagai tanah  BRIS 

(Beach Ridges Interspersed with Swales) . Ciri-ciri tanah ini termasuklah mempunyai 

peratusan kandungan tanah lempung yang rendah, kadar poros yang tinggi, larut lesap 

tinggi, keupayaan pengekalan air yang rendah dan kekurangan nutrien tanah di mana 

menjadikan tanah ini sebagai tanah yang  kurang sesuai untuk tanaman berkembang dan 

terus hidup. Kerana ia meliputi kawasan yang besar di kawasan pantai di Semenanjung 

Malaysia, kerajaan kini telah menggalakkan petani untuk membangunkan tanah ini 

terutamanya untuk tujuan pertanian. Oleh itu, satu kajian telah dijalankan untuk 

menentukan sifat-sifat fizik-kimia dan mineralogi tanah ini iaitu dengan mengambil 

kedalaman tanah yang berbeza dan Tanah Siri Rudua sebagai rawatan. Kawasan kajian 

terletak di kawasan pantai Kelantan-Terengganu, Semenanjung Malaysia yang bermula 

dari Bachok, Kelantan (di utara) sehingga ke Merang, Terengganu (di selatan). Tanah 

Siri Rudua  telah dikenal pasti dan sampel tanah dari empat kedalaman tanah yang 

berbeza telah digali dan dibawa untuk analisis lanjut. Ciri-ciri fizikal, kimia dan 

pengenalan mineralogi analisis telah dijalankan. Kehadiran mineral berat dan ringan di 

dalam tanah juga telah ditentukan. Keputusan yang diperolehi menunjukkan perbezaan 

yang tidak ketara pada ciri fizik tanah iaitu seperti kandungan pasir yang masih tinggi. 

Manakala bagi sifat-sifat kimia tanah, keputusan yang diperoleh menunjukkan sedikit 



© C
OPYRIG

HT U
PM

ix 
 

peningkatan. Hal ini adalah disebabkan oleh penggunaan baja dan tambahan bahan 

organik ke dalam tanah. Bagi kandungan mineral dalam tanah, keputusan analisis 

menunjukkan kehadiran mineral tanah seperti quartz, lepidocrocite, alkohol, kaolinit, 

moscow, microline, dan variscite. 
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CHAPTER 1 

INTRODUCTION 

 

The soils in the beach ridges are locally known as BRIS (Beach Ridges 

Interspersed with swales) soils due to the nature of their properties and distribution in 

the coastal landscape (Roslan et al., 2010).  

 

The BRIS soils are also known to be an infertile soil. These soils are found to be 

excessively-well drained and too sandy which make it intolerances to most of crops in 

Malaysia. Physically, the textures of these soils are sandy which contains >95% of sand 

(Roslan et al., 2010) and this make the porosity of this soil is high. Thus these soils are 

less preferable towards most crops. 

 

However, large areas of Peninsular Malaysia are being covered by the soils 

which make it such a waste if these soils are being ignored. The BRIS soil covered about 

121,405 hectares of coastal area of Kelantan, Pahang and west coast of Johor 

(Muhammad et al., 2009). Because of that, the government really encourages the 

farmers and also the agricultural specialists to develop this soil area mainly for economic 

proposes. 
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Previously, in the coastal zone of Kelantan-Terengganu Plains, the soils were 

utilized for growing of tobacco after combining and improving them with waste 

products (Roslan et al., 2010). Tobacco is the most preferred crops for the farmers as 

this crop is very economical and has a high demand in the marketplace. However, 

growing tobacco noted to be less eco-friendly.  

 

Thus, Malaysian government has now encouraged farmers to replace the tobacco 

with other eco-friendly and economical crops, such as, kenaf. Other than kenaf, chili, 

yam, bean, and sweat potato are also suitable to be grown in BRIS soil. Even though the 

crop production on the BRIS soils requires high amount of fertilizers and proper 

irrigation system, but with a good management practices these crops can be grown with 

success (Zaharah et al., 1992).  

 

However, it is not an easy task to convince farmers to replace tobacco with kenaf 

due to its economic significant in the marketplace. An acceptable agronomic package for 

kenaf production should be put in place before farmers are asked to grow this crop 

(Roslan et al., 2011). 
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A study on soil chemical, physical and mineralogical properties can help in 

identifying the problems faced by these soils. Thus, a good agricultural practice can be 

put forward that is well suited to alleviate BRIS soil infertility problem for crop 

productions. 

 

1.2 Objectives 

 This study was conducted and mainly focused on the chemical, physical and 

mineralogical properties of one of the Beach Ridges Interspersed with Swales (BRIS) 

soils which is Rudua soil series. Basically, the objectives of this study were: 

i. To study the physical and chemical characteristics of Rudua Soil Series. 

ii. To study the mineralogical characteristics of Rudua Soil Series. 

iii. To study the light and heavy minerals of Rudua Soil Series. 



© C
OPYRIG

HT U
PM

56 
 

REFERENCES 

 

Berkheiser, V. E., Street, J. J., Rao, P.S.C., and Yuan, T. L. (1980). Partitioning of inorganic         

orthophosphate in soil-water systems. In 'CRC Critical Review on Environmental 

Control'. pp. 179-224. (Gainesville, Florida.) 

 

Bird, E.C.F., Teh, T.S., (1990). Current state of the coastal zone in Malaysia. J. Trop. Geog. 21, 

9-24. 

 

CUCE, Cornell University Cooperative Extension. (2007). Cation Exchange Capacity (No.22) 

[Fact Sheet]. Retrived from 

http://nmsp.cals.cornell.edu/publications/factsheets/factsheet22.pdf 

 

DOA, (2008). Guide the use of the tables for the identification of soils in Peninsular Malaysia. 

Department of Agriculture Peninsular Malaysia, Putrajaya. 

 

 

Enfield, C. G., and Ellis, R. (1983). The movement of phosphorus in soil. In 'Chemical Mobility  

and Reactivity in Soil Systems'. SSSA Special Publ. No. 11. 

 

Haile, N.S., (1970). Radio carbon dates of Holocene emergence and submergence in Tembelau 

and Bungural Islands, Sunda Shelf, Indonesia. Bull. Geol. Soc. Malays. 3, 135-137. 

 

Hodgkin, E.P., (1970). Geomorphology and biological erosion of limestone coast in Malaysia. 

Bull. Geol. Soc. Malays. 3, 27-51. 

 

Hutchison, C.S., (2009). Tectonic evolution. In: Hutchison, C.S., Tan, D.N.K. (Eds.), Geology of 

Peninsular Malaysia. Geological Society of Malaysia, Kuala Lumpur, pp. 309-330. 

 

http://nmsp.cals.cornell.edu/publications/factsheets/factsheet22.pdf


© C
OPYRIG

HT U
PM

57 
 

Lim, J.S., (1989). Soil-landscape relationship in Kedah: A study of soil genesis and 

classification. Ph.D. Thesis, Universiti Putra Malaysia, Serdang, Malaysia. 

 

Mohd. Zainuri, S., (1981). Study of selected coastal sandy soils from Peninsular Malaysia. MSc. 

Thesis, Ghent University, Ghent, Belgium. 

 

Paramananthan, S. (1987). Field Legend for Soil Surveys in Malaysia. UPM Press, Serdang, 

Malaysia. 

 

Pons, L.J., Van Breemen, N., Driessen, P.M., (1982). Physiography of coastal sediments and 

development of potential acidity. In: Kittrick, J.A., Fanning, D.S., Hossner, L.R. (Eds.), 

Acid Sulfate Weathering. Soil Sci. Soc. Amer, Madison, Wisconsin, pp. 1-18. 

 

Roslan, I., J, Shamshuddin, C.I. Fauziah, A.R. Anuar. (2010). Occurrence and Properties of Soils 

on Sandy Beach Ridges in the Kelantan-Terengganu Plains, Peninsular Malaysia. 

Catena. 83: 55-63. 

 

Roslan, I., J, Shamshuddin, C.I. Fauziah, A.R. Anuar. (2011). Fertality and Suitability of the 

Spodosols Formed on Sandy Beach Ridges Interspersed with Swales in the Kelantan-

Terengganu Plains of Malaysia for Kenaf Production. Malaysian Journal of Soil Science 

Vol. 15:1-24. 

 

Soil Survey Staff. (2010). Keys to Soil Taxonomy. United States Department of Agriculture, 

Washington, DC. 

 

Soo, S.W., (1975). Semi-detailed soil survey of the Kelantan Plains. Ministry of Agriculture and 

Rural Development, Kuala Lumpur, Malaysia. 

 

Tjia, H.D., (1970). Monsoon-control of the eastern shorelines of Malaya. Bull. Geol. Soc. 

Malays. 3, 9-15. 



© C
OPYRIG

HT U
PM

58 
 

 

Tjia, H.D., Fujii, S., Kigoshi, K., (1977). Changes of sea level in South China Sea during 

Quaternary. Malaysian and Indonesian Coastal and Offshore Areas. United Nations 

ESCAP, 5. CCOP Technical Publication, pp. 11-36. 

 

Whitton, J.S.; Churchman G.J. (1987): Standard methods for mineral analysis of soil survey 

samples for characterization and classification in NZ Soil Bureau. NZ Soil Bureau 

Scientific Report 79. 27 p 

 

Woodroffe, C.D., (2000). Deltaic and estuarine environments and their Later Quarternary 

dynamics on the Sunda and Shul shelves. J. Asian Earth Sci. 18, 393-413. 

 

Yu, K. and T. Chen. (2009). Beach Sediments from Northern South China Sea Suggest High and 

Oscillating Sea Levels During The Late Holocene. Earth Sci. Front. 16, 138-145. 

 

Zaharah, A., E.A Engku Ismail and P. Vimala. (1992). Management of BRIS soil (Rudua Series) 

for Chili and Tomato Production in Peninsular Malaysia. In: Symposium on Small Scale 

Vegetable Production and Horticulture Economics in Developing Countries. Acta 

Horticulturae No. 369. Leuven, Belgium. Intern. Soc. Hort. Sci. (ISHS). 

 


	1 COVER-PAGE
	2 ACKNOWLEDGEMENT
	3 ABSTRACT
	4 CHAPTER-1-INTRODUCTION
	5 CHAPTER-2-LITERATURE-REVIEWS
	6 CHAPTER-3-METHODOLOGY
	7 CHAPTER-4 RESULTS
	8 CHAPTER-5-CONCLUSION
	9 REFERENCE
	10 APPENDICES



